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WHAT IS CLAIMED IS 

^ h 0^ y i A method of producing a human antibody display library^ 
comprising: 

providing a nonhuman transgenic animal who^e^enome comprises a 
plurality of human immunoglobulin genes that can£©-£xpressed to produce a plurality 
of human antibodies; 

isolating a populatip*rt5fnucleic acids encoding human antibody 
chains from lymphatic cglls^f the nonhuman transgenic animal; 

ferfning a library of display packages displaying the antibody chains, 
whereija*£nbrary member comprises a nucleic acid encoding an antibody chain, and 
th^antibody chain is displayed from the package. 



2. The method of claim 1, further comprising producing RNA 
transcripts of the nucleic acids, and translating the transcripts to form antibody chains 
15 under conditions in which an antibody chain remains linked to the RNA transcript 
from which the antibody chain was translated, the complex formed between the 
transcript and the antibody chain constituting a library member. 
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3. The method of claim 1, further comprising cloning the 
population of nucleic acids into multiple copies of a phage display vector and 
expressing the vector in host cells to form the library of display packages. 
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phagemid vector. 



The method of claim 2, wherein the phage display vector is 



5. The method of claim 
variable regions of the antibod: 
encoding a h 

Vi 



lerein the nucleic acids encode 



Sis and the display vector comprises a segment 
Snstant region and the cloning joins a nucleic acid encoding a 
If region in- frame with the segment encoding the human constant region. 



6. The method of claim 5, wherein the antibody chain is a heavy 
chain and the constant region comprises a ChI region. 



95 



7. The method of claim 5, wherein the antibody chain is a light 
chain and the constant region comprises a C K or C\ constant region. 

8. The method of claim 1,* wherein the antibody chain comprises a 
5 heavy or light chain which in at least some library members is complexed to a binding 

partner, comprising respectively a partner light or heavy human chain to form a Fab 
fragment. 

CL_\^ 9 The method of claim 1, further comprising contacting libraries 
10 members with a target, whereby library members displaying an antibod^phdrTand 
binding partner (if present) with specific affinity for the targe^biriSto the target, and 
separating antibody chains bound to the target topretluce a subpopulation of display 
packages. 




15 The method of claim 9, further comprising immunizing the 

nonhjtfrfan transgenic animal with an antigen. 

1 1 . The method of claim 10, wherein the antigen is the target or an 
immunogenic fragment thereof. 

20 

12. The method of claim 1, wherein a library member further 
comprises a nucleic acid segment encoding a tag linked to the nucleic acid encoding 
the antibody chain, wherein the tag is the same in different library members. 

25 13. The method of claim 12, further comprising contacting library 

members with a receptor having specific affinity for the tag and isolating a 
subpopulation of library members that bind to immobilized receptor. 

14. The method of claimJ 3, further comprising contacting the 
30 subpopulation of library members with a target lacking specific affinity for the tag, 
and isolating a further subpopulation of library members that binds to the target. 
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15. The method of claim 14, further comprising subclomng 

masses nucleic acids encoding antibody chains from the fiirtheLSubptJpulation of 
library members intojiultip^ to form modified 

ex»t : essi5n"vectors. 
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16. The method of claim 15, further comprising expressing the 
modified expression vectors in host cellstoproduce a library of human antibody 
chains. 



A method of producing a human Fab phage display library,/ 



providing a nonhuman transgenic animal whose genome ^pdmprises a 
plurality of human immunoglobulin genes that can be expressedJp^Jroduced a 
plurality of human antibodies; 

isolating populations of nucleic acid^spectively encoding human 
antibody heavy chains and human antibody^iglit chains from lymphatic cells of the 
nonhuman transgenic animal; 

cloning the pomrf^tions into multiple copies of a phage display vector 
to produce a display librarSC wherein a library member comprises a phage capable of 
displaying from its>erfitersurface a fusion protein comprising a phage coat protein, a 
human antibo^rlight chain or human antibody heavy chain , wherein in at least some 
membersythe human antibody heavy or light chain is complexed with a partner 
humarfantibody heavy or light chain, , the complex forming a Fab fragment to be 
screened. 

18. The method of claim 17, wherein the plurality of human genes 
is free of human lambda light chain genesT* 



1 9. The method of cl aim 1 7, wherein there are no more than 40 
30 human VH genes included in the plurality of human genes. 

20. The method of claim 17, wherein there are no more than 40 
human VL genes included in the plurality of human genes. 
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2 1 . The method of claim 1 7, wherein each copy of the phage 
display vector receives a random combination of nucleic acids 
encoding heavy and light chains from the respective populations. 
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22. The method of claim 17, wherein the populations of nucleic 
acids respectively encode populations of human heavy and light chain variable 
regions, and the phage display vector encodes human heavy and light chain constant 
regions expressed in frame with human heavy and light chains inserted into the 
vector. 



_\ 23. The method of claim-^7, further comprisingcontactir 
members from the sublibrary with a target, whgisby^ibf^^ displaying a Fab 

fragment with specific affinily^b^ bind to the target, and separating phage 

displayingF^ib-firagments bound to the target to produce a further subpopulation of 
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24. The method of claim 23, further comprising isolating a phage 
displaying a Fab fragment that binds to the target. 

25. Thprof thnrl of r l nim 1 7, fi i rt h^ r r^mpri fl ing immun izktg^the~» 
nonhijiiiairtransgenic animal with an antigen. 

26. The method of claim_24, further comprising expressing a Fab 
fragment from a phage bound to the target in soluble form. 

27. The method of claim^l 7, wherein the fusion protein further 
comprises a tag that is the same in different library members. 



28. The method of claim 27, further comprising contacting library 
30 members with a receptor that specifically binds to the tag, and isolating a 
subpopulation of library members bound to the receptor. 
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29. The method of claim 28, further comprising contacting the 
subpopulation of library members with a target lacking specific affinity for the tag, 
and isolating a further subpopulation of library members bound to the target. 

5 30. The method of claim 29, further comprising subcloning a 

mixed population of nucleic acids encoding human antibody heavy chains and human 
antibody light chains from the further subpopulation of library members into multiple 
copies of an expression vector to produce modified expression vectors. 

10 31. The method of claim 30, further comprising expressing the 

modified expression vectors in host cells to produce a population of human 
antibodies. 

32. The method of claim 3 1 , wherein the population of human 
15 antibodies includes at least 10 different antibodies. 

33. The method of claim 32, wherein the population of human 
antibodies includes at least 100 different antibodies. 

20 34. The method of cl aim 3 3, wherein the population of human 

antibodies includes at least 1000 different antibodies. 

— — 35. A library of at least ten different nucleic segments encoding^ 

human antibody chains, wherein at least 50% of segments in the library enpede 
25 human antibody chains showing at least 10 8 M" 1 affinity for the s^m^target and no 
library member constitutes more than 50% of the library*-^"^ 

36. The library of cl^ifi35, wherein the library comprises at least 
ten pairs of different nucleic acjd^egments, the members of a pair respectively 
30 encoding heavy and lighjjlurnan antibody chains, wherein at least 50% of the pairs 
encode heavy andjignt human antibody chains that form complexes showing specific 
affinity for the^ame target, and no pair of nucleic acid segments constitutes more than 
50% ofjhelibrary. 



99 



# 




37. The library of claip06, wherein the library comprises at least 
100 pairs of different nucleic acid se^ 

38. The library of claim 37, wherein the library comprises at least 
1000 pairs of different nucleic acid segments. 

39. The library of clamjA^ wherein at least at least 50% of the 
pairs encode heavy and light chains th^fomnJomplexes having affinity of at least 10 9 
M' 1 for the target. ' 

40. The library of cknm36, wherein at least 50% of the pairs 
encode heavy and light chains that form complexes having affinity of at least 10 10 M~ l 
for the target. 

41. The library of claim 36, wherein at least 90% of the pairs of 
different nucleic acid segments encode heavy and light chains that form complexes 
having at least 10 9 M" 1 affinity of the target. 

— -—A. 42. A library of at least ten different nucleic segments encoding/ 

human antibody chains, wherein at least 90% of segments in the library encode 
human antibody chains for the same target and no library member constittrfes more 
than 50% of the library, and the library is free of segments encodipg'numan lambda 
light chains. 

43. A library of at least 1 OO^dmerent nucleic segments encoding 
human antibody chains, wherein at least?0% of segments in the library encode 
human antibody chains for the samjrfarget and no library member constitutes more 
than 50% of the library, whepein each segment comprises subsequence(s) from a 
human VH and/or a hupa^n VL gene, and no more than 40 human VH genes and no 
more than 40 humatfi VL genes are represented in the library. 

/ 44. A library of at least ten types of human antibodies, wherein at 
leasto0% of the types of human antibodies in the library have an affinity of at least 
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10 10 M' 1 for the same target and no type of library member constitutes more than 25% 
of the library. 

45. The library ofclah^^ at least 100 different types of 

human antibody. / 
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